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it? 5 C £ Iz £ o T^StiS A*J7=V 5>* jMtWM- 

*i^b«yiffl<*>ttAnif wcb-^t* 57.it 

^4&>&£* ftfc^»&B(£E1S L, Eft LftiEflM 

romps* ±iB-?57ttfB*fi!6^ia;£Dai^icj>ffS-rs 
o/'f xccttr «<fc3 \z Ltcs -fxwmmttv 

*»j^*ftfc*3WHtt*E1tU E«Lfc±EW8« 
BtQA&S* ±E*^XllHHSfcja#8M>lltf3fc*tJ6r* 

±E^s0fi£M*. 

y-f XO«t^6rp<i#i:±IBA^7 r -f v^Hf Sfifl^K 

^«c&«ttK£-r«y<rxexsB. 
ittzctizxv T*£f$.*nzAtiwmm^<DS << x* 



mnmm&®£ZG?z>£ti£®m£?zy'CXi&mm 

m. 

[fi^JS 5 ] ??^b* titer**- $?4/MMm*tK4 
\t?%Z.£\,z&-z> T^Jt«tL« AAMMI«ey -f X* 

«s«-*«fc3ttL/£y-fX«a(aiiH5:ast^T. 

±E»a«*jj:o : «^bJBSffl©<*snifai(cs^t''T^ 
^aifct* nfc*3w&a*K« u eh Lfc±e*»« 

±ess 2 (ommnm L^mzmh-$*ircmm<»mm£± 

A? «3(llJQS#ft & ^WT^C <t Z> / <<X 

immm6i mmmtztctesizis^z. 

[11*417] R$tt4g:fcM:5(c£lvr* 

c <t r« y -r xratsB. 
nnai8] mm 4$ ret* 5 icsiv?* 

±EtJftfflHBfl t Hll1WBr» 5Ci «w «&r s y -f X 
[fS*3S9] St«3S4*fc»5lCfet"T. 
«y-f Xfiig^Bo 

[H&fllO]' n*q|4Sfcli5lc£Cvr % 

±sm 1 ©«««iaj L#sfc<to : ±Em2 ©^«E«jai l 
A: t-^±E«Jinm«ica**i«B#^ 

c <t z&mttzs -r xe»^So 

±E* 1 CD^iS?<SJffi L^Sfc «fctf±Em 2 (D^^Jtli L 

^tisct^afr^y-rxfissesis. 
[mm 1 2 ] n«qi 1 1 iz&^z. 

±E«»7*-W himitf±EHttfll90«n£<t:tf 
/* fcttSHMMUKlff 5Ct » t Z> S -T X 
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1f SST-fcS C L *&&£ -T 5 / << XffiMISfi. 
[ff#JS1 4] ff#Jg4*fcH:5tCiit,"'T* 

±ElftfSFflre&. ±IB^;MflB£/«3M84>m*J<!:. ± 

[it i e ] t§^ i 4 (c£i*t % 
mm<Dm i (D^wai L#8t&* 

ottmrn wnzm-i^z* ^ xfnm*£.m?z¥mm<D? 
^xmm^m^mt. 

±nmem^L. ±ia?^:*ifSfi£^j$<Das*><£\ ± 
vim&mtizx-oZTkfeztizzt&ttWLfrzs'fX 

mtt Z> C £ It J: oT£jS**l*A*)7V V9 iiwmt 

&^mwm(Dmimmiz&?vT*^xffla*9zi&t 



±E»K«HU L©*^ -y XT'Slft;* nfctgS©-* > X/U 
•<X®-3££rSo 

DM&R i 8 ] ft#fb«r titer* 3?*/MMH»*a 

T> 

±SSS 1 ©SUSHUtij L©X^«y XT-aaj?ttrct»-vx;L' 
icsr^Tttsurettiitt- swuttaioxT * xt. 
±sa»8«fc <fc if fmbJGWB ©t* Mnrai lore^ t f? 
^xmm^±ss.t^><7^x'mm.±i&<ox : r v ft. 

n^?3WMK«Eii u en L^fc±E9ami 
a©pj#s* ±$&?^xmmiztti&?% ; ?mm&*iiiti 

jjBAar<s>*/wt^*#s««©tf>x;ui&'S4 
s^isj^ttas-r s^ 2 amssma croxf'^t, 
±iaig 2 ofraatu Lwxf-y x-?»aj* *ifc*ta©^ 
vx/i/t-hie^sy&a-!: ks-^t. Tmmefy or 

rzs*<xigttfim. 

«^fb5Bs«cD«snit wcs^t v^xmrn^^m? 
?tt^«*ifc?i!NMk«Eit u rat l fc±E*aw* 

SpBaftOtBLWA^'yXt. 

±f3»«Wa3 L©*? 1 -y XT'ttajS-tifc^awiii^<!:± 
^(bf S C <t lt<fc -pT^fiE* ti5A^J®^fS#cDy -fX 

sffi^-rs J: Lfty -rxej^jttcfcuTv 

Zm 1 (DfSSEWaj y X<fc, 

±i3m 1 (D^iSKliai -y XTttai^tifcliS^- 

^tcB^ritafi^aaj-rs^aattajo^^'y x 

±mftmmts<iizf'&^itfiamm<ottmmmizm-3^T<7 

7<6%c^*i/t?imMk«Gii tan l fc±ia^ai^ 
K©rt* % 5, ±ia^^^ttffiic»js-r5 : ?si^a^ai^ 



(4) 



$#IH2 001-285882 



±iam 2 ommwm Lcox^y fZ'm&ztitcm&wm 

imxm2 1 ] n&m-\ 9*tc\*2 oicjj^t. 

mmm 2 2 ] §smm 19^1*20 icfci^T, 
±samnm m&$am*i mm®m^<D 7*-?7 h ust- 

[ff^s 2 3 ] mm 1 9 £ /ct* 2 0 iz&^t. 
*y-fXffi»73». 

[000 1] 

mm<nm?*®ffiftm} commit. mmttntzT 

x-r *B**aiJWkLfc«Mcy -f x*«ar * <fc 3 ic l 
fcy^Xttaraius<K£&i&icH*-«. 

[0 0 0 2] 

TMPEG2 (Moving Picture Expert Group phase 
2) lCj:-5^^b^SC^ffl^5nT^^„ MPEG21C 

LTM P E G 2 (C *SEEIS?^bSaa*J6LT2S<I*fc 

T» M P E G 2 IC J:«Em»ftMH(c»arr«#afi 
^t^&mt z. t (c J: y „ t£ coHgHPf fc^r -5c, 

[0 0 0 3] MPEG2(C«fcS?3^b5aST-«x flPSHb 

*ia±*i*«fc»tc, nmtztitcmisiT—S' tmz. 
'<g.*Hmism<mtomm*:tei&LT^2>o mamma. 

MPEG2©XMJ-A*(D^-y#4>Kl$A3'*U 
[0 0 0 4] MPEGlCffiS-Tv «#fMC«fcoT*§Sn 

www c©ffl5S^^fbffi^bte 

H«<0«F#{bffl^bSaSTtt» B5£Fi3 <*>R85 1 ^HJSfclg 



V (©36b- K) CMiaoTS/N, fiF9<biE»S 
[0 0 0 5] *!Sai^Ati, ffclc* ?7XttflGtt&K« 

?7X(cttJ5r«?3H^£AftMHB««>* 

t^T-^^o »7X». f&s-r«HX4>sn& man 

/Cl7*/l'*lC<fc«/'rXffi9raS£JtRLT« A2»H 
Afll9<O«flUK0!)%fl:«l»Jh Looy-fXi&ffi-SEtfT* 

[0006] 

test lt * =y xftmmi&mm%mm? z> z. t \z * o z, 

/-fX«ffllT*»lc 4 JttltrsitlWaU!; 
[0 0 0 7] ^vXttlSSfSSBJIfcifc^T, «ft 

$5. LfrLfctfe, ?3*Hbffl^b$QJI£!gfciIi<S!fI^ 

[0008] &ot. cwsiw<oawt*v ??#<b'il^b 
m^rcv^xftmmfc!m&'tioz.t.\ziL-oT. 

[0009] 

Bun«iiiar*fc»<o#a] ±a«Lfc^M^«^-r^ 

«fll^*a-9fl:-r * C i: tc <fc ^T*fiE?ti« A^x-f -7 
^/MMBSVoy -< X^fi-M-T 5 J: r> lz LtcS -f XfiM 
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So 

[0010] mtii 7 0)nm\t- mmtzixtcT'ty 
x-r */Mf ^s^tD/ -< x*e*r s <fe 3 k ufcy -r 
5 tessar s * ^ xtt asao*^ » xt. 

•>X£. a*itV y5>;Mmm«iy6mk«>v>7;u» 
xx«yX£*»s**ci*««i:T*y-fXffla**arr 

2SSo 

[0 0 1 13 S.$81£<J:tM 7<D5g^lc«J:nif, 
<b&JI#<Dttflalf Soffit's C^K J: oT* ^7X» 

*(Rj±-rsci^T-*So 

[0 0 12] gt#Jg2<DS9§»*s W^bStlfc^-fi'^ 
<fc. ft10^WajL^ia#5CD^VX;WCSr3UT# 

ic»isr**iBfl«ii*ia*ir*fla»i3it*«i:» a^x 

-f 5* * / IHMHWHr SttBtO-? > X/Ufr 6 £ Sf£i§E£» 

««r«c&£i#tt&r«/^xfia«8B-F$«. 

[0 0 1 3] H#JI1 BQ^tt, ft^Hb* tl/fc^-f "J 
*iMt fflmttPMbr S c t (c J: oTM* tiSA7} 

y *;utt mm^ns -f x*®*f s«t -5 ic -r 
wtrvx/i/^e&sfi^Wiaj-f sft i ©ssttwajL© 

Xx -y Xiu ft 1 ©flJSEWffi L(D7t7 XT-l*ai*tlfc 

s«:«fia*aaj-rsft2(ofs««ia.LOA7 i 'yxt, 
ft 2 cD^isE^aj lvxt v XT-aai? nfcaa©^- vx 



ffifcSfiB-TS y X«tfr6&SC £*<&&£■? S/ -f 
XffiM5&7?a6So 

[0 0 14] muH2£J:tf 1 8C0liWlcJ:titfx A7J 

^^/i/itfflig^itast^tctg^biBSfflowiia 

ay» 77x#ssrara«mLfc/^x(sx»»c 
fcw-s^awtg^iRLh-rs c i: # t?£s. 

[0 0 15] b»^JS4©»^«, Wtitlftr-f-?* 
iMMMMfcaWfl:*- S d <b (C J: o T£fi££ *xS A73® 

mt^o / -f x*««r * J; 5 it l fcy -r xescswc 

ar«fw«waiL#at» mmmtHL^zmtn^tirc 
-r*y-rxts-3se«HT***o 

[0 0 16] 9<DftH& ^^b^tlfcx-fv' 

*;l/®«e^*S*<b-r* C tie £ oT^fiBS-tlSA^J 

s«fi^/ -r xseatrs £ 3 Lfcy •< xisares 
it*5t^T. ffi^bSQSffl<o«iinis ms&k'Suxf? 5xit 

THJMI«iflW S A y X<b 6^6 c <!: ^«S!<!: r 

[0 0 17] f|*JS4fc<fcy : 1 90>aWC«fc*ltf. fR« 
<bSa^fflcO^Bft««-«ffl-rSir<!:(c < fcoT, -73X» 

saisissas^iiSffl Lfc/ -rxfiscoatcfews^anufi 

[0018] gs«:^5<o«w«> ^fbi-tifcx-r-^ 
/Hg«fB#*ffi^bf S C <!: ic «fc o T^m*tiSA7JiS 

mm^<D/ -fx*iSM? s j: 5 ic u/=y -r xeMttmc 

fcl^T, A73iii««^6 % 6S»«)ili^6^6feSfi^}4 

wr sft i ©^feE^jai L#at» ft 1 nmmwm l#s 

6tt«wc«Mtur«ff2(ofliwiDa.u¥a&. ft2© 
•*«fc**r*c£*««£'r*y-fXft3«Rirw5 



(6) 



&m2 001-285882 



So 

[0019] n&m2 o<d%w[*. n^it-ztircT'f'j 

mutton? sas i nmnwm L©xf «y ft. m i <z>^ 
&&s£»ffl?-s^as#iai<ax5^yx<!:. qfSSfcJ: 

^a^IBHU IE1f Lfc^MSatDfcfrS. *57.1fSfi 

Kmrs^i»Ma£aj*rrsx^-y:f<k, A7js6hi 
^e«i!S(ooi^e%siiig^^ttai-r sm 2 

iSE^mLcDX^-yyi:, m2CD^feS<iUaJLcOX7 ; -yyT' 

it® <t r s / -c x^^r-as s» 

[0 0 2 0] gf^JS5fcJ:U : 2 0<D»WC«fctHf % A7J 

fcnts^sam^iRi±-rsc <k*^$ So 

[002 1] 

t^Tg^^-rs„ £-r\ s i lt. ^aoMMreo 
^{t«s«fieico^Tift^-rSo ATJtfyhxHy- 

t*«s. *i*hsi#6«:, ffl^b*nfcia®(i^<kx « 
^bffl©«iiaifai<b*i«ai^*tiSo 
[0022] mamma, m^ittamiz&mftttmmm 

T*£'A A^e-y b7.b'J-^<D'y-<r>xm-. GO 

t\ *fc» •wAPH^^gtLTai^'rSo 
[0 0 2 3] tjAHWitt. «ftpitffi»aia5 2icei*g* 

ttfflt WMMlIt 5 X£f£8B 3 fceae* tiSo flAtt 

u3»fs<b<z«M5s. 

[0 0 2 4] (1) flHHHtnMt : □>#-*> HI*© 
(Y, U. V©3>#-*VK Y, Pr. Pb 
(7>3>/K-*>h. R. G, B03>#-*Vh«) 
(2) Bl7*-7iy him : -f>*-U-X/^nyi/ 

(KnnKfltanni) . ^mm^mm^-o&comm 

*-fX«« (SIHJKttSlira) , 4:3. 1 6 : 9Sfl) 



(3) listitsB : eastf-y hu- h (Emm) mm 

(4) Bj¥^^7 h;U : *¥<kIliS©S]?Stf?B 

mwrn^mmLz^z* ±M<DWiammz'7rzti% 
m* axm+mmz * o r » treMMreoflretttttf 

*#<gfcS. *CT% C<Dlf141fa*^5X»^lt5 

So 

[0025] <t^g§ 1 ^ecDft^HttfE^tfflltCiail. 

LW4*j<fctf^a*-yy7 r -^^®5ic«ae*nso 
aaajs»6(c«*gt-So if?sa}4ajsP6(*s «a»sn* 

•?TADRC3-K%4«U SSLfcADRCa-K 

*^5xu-K*j«»7i!:«aftr*. MstKULflUK: 
So <7^x^-yxt*. >±a (eao niR<Daiawfc«fca : 

TfcS. SB$TS<}:5K V *-5XB\ ;±@ (@*H) iSJg 
[0026] ADRCti* ^X^-yTttCDgiStfilCDS 

JSLTSlisgfil^llS^b-rst.cDTSSo 1 tf-y hA 
D R C <7)«^T'tt. * -y XrtcT)^a«DiS3gfI<DJFl^{S J: 

tlS„ A D R C CDS&Slix ®SRffi<DU^/l/»^ar^ 

^xwa^JtlSM'jNS'^'fccoic-rsrcaftcojaisiT'feSo 

Ltc&iT. ADRClcffi5-r. h;Pfi?<b^©iii 
^fgOtf-y Ka^ffi«S-rs??^b«-^ffl-rS<fc3(cLT 

[0 0 2 7] ^7Xa-F^fiESP7tCt*. ttftlltfR?? 

WJjDtf^'J'^XiiADRCzi-KlcS^T, ^^A» 

^I'J^aROM8lC«LT7 7 KUX<!:LT«IS-rS. R 
OM8»*. «^tlS-5'5X=l-F(c»)5-rs^i30Ka 
•b-y h«WXWff9tctt73r«. ^Sy&fJt-fc'y His 
«BS-r«¥S»3»c<l:oT?A6%£«tU <75X€(C> 
J:yjW*tt[ctt^5XU- KfcT 7 KUXfTSfgJSZ^ 
3MH»ROM8KE11*nT^*. TUfiRtttt. >H»fr 

'JlcSiSLT^a^o 

[0 0 2 8] ^i!l^-yXx-^^fl2gP5ti, A7J 

70 CttlUU ttJliLfc^SU^-y^Wia^^-f S^iBiJ 
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«tc aa (a*n) wm<D&f®&rts£zf/zrcimmt*) 

y=wi xxi +W2 xx2 +•• 

aa>s»i*. c©a (i) T-^-ti&xCKiss-r, 2;*w 

[0 0 3 0] ^SOil^fi^t*. <g*H§ 1 <^a373iij^i^ 

K*tuz\ /^xaM6M**i7c*,<d-c s 35£„ ^x#is 

[00 3 1] 021*, ^^aiLSB4lcJ:oTtt{lJ**i 
Pi Tit S ilSSt *<DJI j2©*gaiS3iS<!: <*>£it 7 f@coiS^ 
X7 r —J»^fiE® 5 ^6*73**1^^11^ -y X<DIBS<D- 

icfc^T. USStix Jgl 7 -f -7U K£5*U 558S?#Sfl2 
7-r-;UK€-^T<, £/cx 0;p<D* -y XtDlBgf*. — 09 

[0 0 3 2] 2Wc, E4^#ggLT, ^7X3- K^fiE 

OT'KUX) ^IiMS(ROM8(cieiii-+iT^-5^ 

ag«a«t<D-«yic^Titt^-r*o imcjjvr^xif 

s$ (fi^U-h) 05X, SIICDlft^'J'h/l/^Xfc 

j:tfm203i(i*^^ h/i/?^xi*> nmmm^^x±is, 

&3T-±M*nS-7^XT'$>5o {I^ISa&^Xtt, 
[0 0 3 3] fl^ifflg-^Xtt* fllxtfY, U. V<h 

y, Pr, Pbto)2mm£-£ti. &mwmmizzti&L 
T^mmstmi* tc*a&6*v ^ x k 

0, K 1 TEg'JS-tXS. 7t-7'yh^7XH SttSfcf 

2SSi*tlx S7t-?V h-J^XlotttSLTFO. 
F 1 ©^TXtflSfn^ flJjitf-I'V'S'-U-XCDili 
«T'36tUS\ FO, XP-7"L/-y->Xc7)li®T**tltfs F 
1CD?^X;bW,>STSftS„ iS®7*--7"y HCD-7v 
XtDfl&OflU** 7<-7UK$fd*:7b-Ara;"B!8xY 
iSJSI&SfcttSm^ytx-T'fcSo -«>J<!:L.Ts FO, 



[0 0 2 9] 

•+w„ xx n (1) 

fi. F2, • • • «ks^±^<^^(it\ m&mm 

[0 0 3 4] Efigm (CiSU-h) @JK1ff8 
teS-3l/>/c?-7XT*25*A i aSCD-7^XR0~Ri-1 

# /Bit ? nri^So inwx^i3 if^itm^-mt^ 
<&S„ Sgitoift^AC^Hi/^xii, -AmmmftSg 

*nTt^= m2<7)Sj$'<'7 h/u^^xi*. aaiaigtf 

AiKTJF^B)*^-? KyUCfSUfc^vXT-^y. mil 
ffliUS-ftTl^So ES^^Xx mifc t fetf^2(DK)$ 

it, 'j^ftiti*. *t&i&*£<03g:isg<D?5x;&sj/s 

[0 0 3 5] lX±<9 5S!g(7>^X#fcttlQli?B'5' : 7X£ 
fiJcgB3lcJ5tNT*fi8?n^^^XT'SS,, IU 
fc-7-5X«s — m?&V* 7X©**ffflLT 

LTtat\ ^L-T, ±ja5U/c5a!S©'7^X<DT<a«'J 

X (0»J^.tfADRC=l-FlcS^<'77X) ib^Dtf-n 

So 

[0 0 3 6] COTJ:3ttv saSW^ftDlfffi^^Xtl 
aS<Dll^#SS-7 5 X i: T'^* S ^ v XS{C^11^» 
-tr>y h^ROM8lcIB1t*tiTUSo ±«EL/c^ (1) 
T'^ti-S^ilJitW^fT-pRfKW:, wi , W2 . 
w n <0n<iG>^S!l^a-fe«y h««S-j7-7XStc:#at-So 

[0 0 3 7] 05£#!BLTCCD5g^©f6<Di!fi6J&Ktt: 

ot^T^^^t-■5o -ussfB^^^-rE 1 ttttrr 

[0 0 3 8] #*Plf®aaJSi5 2lC c t-3Ttta3*tlS«Jl[l 

itffiic<feor. ^ii^fi^^sta^ttffi-rs^^x 



(9) 
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«\ mnmmv^xt ad rc3-km^t, 

[0 0 4 8] j pao^^*7x-^^«ffl2 6tcj:y 
2 9tc«$sxrn^ 0 iE^^iip»sP2 9ii, ^ay*^ 

9<omM*+ *3BflHBWffl»3 0(c«tl8S-n*. 
[0 0 4 9] *3gflWtffffltt3 0l** flttSa-tl^^-* 

yk =wi Xxk1 + W2 xxk2+ * 
(k=1, 2, m) 
[0 0 5 2] m>n©*^ flMt^hwi , 
w n \t—miZ7kX*>1Z^(DT\ m^<7 h)\ye<Dm 
fgek £i-XT<D:£ (3) ?S8LT% a (4) tc<fcoT 

ek =Yk - {wi x xkl + w2 x 
(k = 1 , 2, - m) 

[0054] 



3 1 lc«»S**u IBtf*ftS. 73Mi»cff «HflOEIA 

t'J 3 1 OfBttrtS^P- KStl*. 
[0 0 5 0] jE^^lco^TWTKKHrs. ±SB 
COS (1) icS^T. *Sl«*WII«R-tevl*wi . •• 

&*m£mi&?Z>m-£:. SC (1) i-XTCOSC (2) 

[005 1] 
••+w n xxkn (2) 

[005 3] 

x|c2+""+w n Xxkn) (3) 
[»1] 

(4) 



[0 0 5 5] ie (4) <De2 *»/J\i-rs-?3MMHry 
Mm&w\ (1=1.2- ••) fl»»L (SC (5) ) » itO 

dw 



dw, 



Y.2 

4=0 ' 



*=0 



[0 0 5 7] a (5) »&«7mHRw| *5£#>*H{* 

w^mtc^Tm^-r^o a (6) . m cd<£<3u: 

Xjj, Yj *3£jS-t£<t. S (5) I*. SC (8) COIt^J 



[0 0 5 6] 
[»2] 



(5) 



[00 5 8] 
[S3] 



<6> 



[00 59] 



[0060] 



X 2\ X T1 X 2a 



U»4] 
RK5] 



(7) 



(8) 



[o o 6 1 ] a (8) i^-mzKm^m^.tmsti^ 
nmwmmm-ozjEm^m^ (8) *m<tctt><Ds\ 



[0 0 6 2] £/c. ^J^acO^tt. 08l^-T7P 
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(54) DEVICE AND METHOD FOR REDUCING NOISE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the prediction accuracy and to enhance 
the noise reduction performance at application of a classification adaptive 
prediction processing to a digital information signal that is subjected to coding 
decoding processing. 

SOLUTION: A decoder 1 outputs a decoded image signal and decoding-use 
attached information. The attached information means signal type information, 
image format information, image quality information, and a motion vector or the 
like. A class based on the attached information is created. An area segmentation 
section 4 extracts pixel data of a class tap to extract a feature quantity. A class 
' code is generated on the basis of the attached information class and the feature 
quantity. A prediction coefficient ROM 8 outputs a prediction coefficient set 



corresponding to the received class code to a prediction arithmetic section 9. The 
prediction coefficient is decided in advance by learning and stored. Using the 
pixel data of the prediction tap extracted by a prediction tap data generating 
section 5 and the prediction coefficient set received from the ROM 8 to apply a 
prediction arithmetic operation to an output image signal of the decoder 1 can 
generate a signal whose noise is reduced. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] In the noise reduction equipment which reduced the noise of the input 
digital information signal generated by decrypting the encoded digital information 
signal A class information generation means to generate class information based 
on the additional information for decryption processing, A multiplier storage 
means to memorize the prediction coefficient determined beforehand and to 
output the prediction coefficient corresponding to the output of the above- 
mentioned class information generation means from from among the memorized 
above-mentioned prediction coefficients, The reservation of free storage of the 
field which consists of two or more samples is extracted and carried out from the 
above-mentioned input digital information signal. A means, Noise reduction 
equipment characterized by having a data-processing means to perform a 
prediction operation and to generate a sampled value, based on two or more 
samples and above-mentioned prediction coefficients which carried out the 
reservation of free storage and were extracted [ above-mentioned ] with the 
means. 

[Claim 2] In the noise reduction equipment which reduced the noise of the input 
digital information signal generated by decrypting the encoded digital information 
signal The 1st which extracts the field which consists of two or more samples 
from an input digital information signal carries out a reservation of free storage. A 
means, A characteristic quantity extract means for the above 1st to carry out a 
reservation of free storage, and to extract characteristic quantity based on the 
sample from a means, A class information generation means to generate class 
information based on the additional information for the above-mentioned 
characteristic quantity and decryption processing, A multiplier storage means to 
memorize the prediction coefficient determined beforehand and to output the 
prediction coefficient corresponding to the output of the above-mentioned class 
information generation means from from among the memorized above- 
mentioned prediction coefficients, The 2nd which extracts the field which consists 
of two or more samples from the above-mentioned input digital information signal 



carries out a reservation of free storage. A means, Noise reduction equipment 
characterized by having a data-processing means to perform a prediction 
operation and to generate a sampled value, based on two or more samples and 
above-mentioned prediction coefficients of the above 2nd which carried out the 
reservation of free storage and were extracted with the means. 
[Claim 3] It is noise reduction equipment characterized by being beforehand 
generated using the student signal which is equivalent to the teacher signal and 
the above-mentioned input digital information signal in which the above- 
mentioned prediction coefficient does not have a noise in claims 1 or 2, and 
contains a noise. 

[Claim 4] In the noise reduction equipment which reduced the noise of the input 
picture signal generated by decrypting the encoded digital image signal A class 
information generation means to generate class information based on the 
additional information for decryption processing, A multiplier storage means to 
memorize the prediction coefficient determined beforehand and to output the 
prediction coefficient corresponding to the output of the above-mentioned class 
information generation means from from among the memorized above- 
mentioned prediction coefficients, Noise reduction equipment characterized by 
carrying out a reservation of free storage and having a data-processing means to 
perform a prediction operation based on a means, and two or more pixels which 
carried out the reservation of free storage and were extracted [ above- 
mentioned ] with the means and the above-mentioned prediction coefficient 
which extract the field which consists of two or more pixels from the above- 
mentioned input picture signal, and to generate a pixel value. 
[Claim 5] In the noise reduction equipment which reduced the noise of the input 
picture signal generated by decrypting the encoded digital image signal The 1st 
which extracts the field which consists of two or more pixels from an input picture 
signal carries out a reservation of free storage. A means, A characteristic 
quantity extract means for the above 1st to carry out a reservation of free storage, 
and to extract characteristic quantity based on the pixel data from a means, A 



class information generation means to generate class information based on the 
additional information for the above-mentioned characteristic quantity and 
decryption processing, A multiplier storage means to memorize the prediction 
coefficient determined beforehand and to output the prediction coefficient 
corresponding to the output of the above-mentioned class information generation 
means from from among the memorized above-mentioned prediction coefficients, 
Noise reduction equipment characterized by having a data-processing means to 
perform a prediction operation based on a means, and two or more pixels and 
above-mentioned prediction coefficients of the above 2nd which carried out the 
reservation of free storage and were extracted with the means, and to generate a 
pixel value by the 2nd which extracts the field which consists of two or more 
pixels from the above-mentioned input picture signal carrying out a reservation of 
free storage. 

[Claim 6] Noise reduction equipment characterized by the above-mentioned 
additional information being the information showing the class of processing- 
object picture signal in claims 4 or 5. 

[Claim 7] Noise reduction equipment characterized by the above-mentioned 
additional information being the format information on a processing-object picture 
signal in claims 4 or 5. 

[Claim 8] Noise reduction equipment characterized by the above-mentioned 
additional information being image quality information in claims 4 or 5. 
[Claim 9] Noise reduction equipment characterized by the above-mentioned 
additional information being motion vector information in claims 4 or 5. 
[Claim 10] Noise reduction equipment characterized by changing the location of 
the field which answers the motion vector information on a means and the above 
2nd which carries out a reservation of free storage, and by which at least one 
side of a means is contained in the above-mentioned additional information, and 
is started by the above 1st carrying out a reservation of free storage in claims 4 
or 5. 

[Claim 11] Noise reduction equipment characterized by changing the area size 



which answers the graphics format information on a means and the above 2nd 
which carries out a reservation of free storage, and by which at least one side of 
a means is contained in the above-mentioned additional information, and is 
started by the above 1st carrying out a reservation of free storage in claims 4 or 5. 
[Claim 12] Noise reduction equipment characterized by the above-mentioned 
graphics format information being the time amount and/or space resolution 
information on the above-mentioned picture signal in claim 11. 
[Claim 13] Noise reduction equipment characterized by the above-mentioned 
graphics format information being the aspect information on the above- 
mentioned picture signal in claim 11. 

[Claim 14] It is noise reduction equipment characterized by being beforehand 
generated using the student signal which is equivalent to the teacher signal and 
the above-mentioned input picture signal which the above-mentioned prediction 
coefficient does not have in a noise in claims 4 or 5, and contains a noise. 
[Claim 15] A class information generation means for study to generate class 
information in claim 14 based on the additional information for decryption 
processing to which the above-mentioned prediction coefficient accompanies the 
above-mentioned student signal, A reservation of free storage is carried out for 
[ which extracts the field which consists of two or more pixels from the above- 
mentioned student signal ] study. A means, The above-mentioned teacher signal, 
the output of the above-mentioned class information generation means, and a 
normal-equation operation means to generate the data for [ above-mentioned ] 
carrying out a reservation of free storage and solving a normal equation based 
on the output of a means, Noise reduction equipment characterized by what is 
determined by prediction coefficient decision means to compute the above- 
mentioned prediction coefficient by performing predetermined data processing 
based on the output of the above-mentioned normal equation operation means. 
[Claim 16] In claim 14, the 1st for study which extracts the field which consists of 
two or more pixels from an input picture signal carries out the reservation of free 
storage of the above-mentioned prediction coefficient. A means, A characteristic 



quantity extract means for study for the above 1st to carry out a reservation of 
free storage, and to extract characteristic quantity based on the pixel data from a 
means, A class information generation means for study to generate class 
information based on the additional information for decryption processing which 
accompanies the above-mentioned characteristic quantity and the above- 
mentioned student signal, The 2nd for study which extracts the field which 
consists of two or more pixels from the above-mentioned student signal carries 
out a reservation of free storage. A means, The above-mentioned teacher signal, 
the output of the above-mentioned class information generation means, and a 
normal-equation operation means to generate the data for [ of the above 2nd ] 
carrying out a reservation of free storage and solving a normal equation based 
on the output of a means, Noise reduction equipment characterized by what is 
determined by prediction coefficient decision means to compute the above- 
mentioned prediction coefficient by performing predetermined data processing 
based on the output of the above-mentioned normal equation operation means. 
[Claim 17] In the noise reduction approach of having reduced the noise of the 
input digital information signal generated by decrypting the encoded digital 
information signal The step of the class information generation which generates 
class information based on the additional information for decryption processing, 
The step which memorizes the prediction coefficient determined beforehand and 
outputs the prediction coefficient corresponding to the above-mentioned class 
information from from among the memorized above-mentioned prediction 
coefficients, The step of field logging which extracts the field which consists of 
two or more samples from the above-mentioned input digital information signal, 
The noise reduction approach characterized by consisting of a step which 
performs a prediction operation and generates a sampled value based on two or 
more samples and above-mentioned prediction coefficients which were extracted 
at the step of the above-mentioned field logging. 

[Claim 18] In the noise reduction approach of having reduced the noise of the 
input digital information signal generated by decrypting the encoded digital 



information signal The step of field logging of the 1st which extracts the field 
which consists of two or more samples from an input digital information signal, 
The step of the characteristic quantity extract which extracts characteristic 
quantity based on the sample extracted at the step of field logging of the above 
1st, The step of the class information generation which generates class 
information based on the additional information for the above-mentioned 
characteristic quantity and decryption processing, The step which memorizes the 
prediction coefficient determined beforehand and outputs the prediction 
coefficient corresponding to the above-mentioned class information from from 
among the memorized above-mentioned prediction coefficients, The step of field 
logging of the 2nd which extracts the field which consists of two or more samples 
from the above-mentioned input digital information signal, The noise reduction 
approach characterized by consisting of a step which performs a prediction 
operation and generates a sampled value based on two or more samples and 
above-mentioned prediction coefficients which were extracted at the step of field 
logging of the above 2nd. 

[Claim 19] In the noise reduction approach of having reduced the noise of the 
input picture signal generated by decrypting the encoded digital image signal The 
step of the class information generation which generates class information based 
on the additional information for decryption processing, The step which 
memorizes the prediction coefficient determined beforehand and outputs the 
prediction coefficient corresponding to the above-mentioned class information 
from from among the memorized above-mentioned prediction coefficients, The 
noise reduction approach characterized by consisting of a step which performs a 
prediction operation and generates a pixel value based on two or more pixels 
and above-mentioned prediction coefficients which were extracted at the step of 
field logging which extracts the field which consists of two or more pixels from the 
above-mentioned input picture signal, and the step of the above-mentioned field 
logging. 

[Claim 20] In the noise reduction approach of having reduced the noise of the 



input picture signal generated by decrypting the encoded digital image signal The 
step of field logging of the 1st which extracts the pixel field which consists of two 
or more pixels from an input picture signal, The step of the characteristic quantity 
extract which extracts characteristic quantity based on the pixel data extracted at 
the step of field logging of the above 1st, The step of the class information 
generation which generates class information based on the additional information 
for the above-mentioned characteristic quantity and decryption processing, The 
step which memorizes the prediction coefficient determined beforehand and 
outputs the prediction coefficient corresponding to the above-mentioned class 
information from from among the memorized above-mentioned prediction 
coefficients, The step of field logging of the 2nd which extracts the pixel field 
which consists of two or more pixels from the above-mentioned input picture 
signal, The noise reduction approach characterized by consisting of a step which 
performs a prediction operation and generates a pixel value based on two or 
more pixels and above-mentioned prediction coefficients which were extracted at 
the step of field logging of the above 2nd. 

[Claim 21] The noise reduction approach characterized by the above-mentioned 
additional information being the information showing the class of processing- 
object picture signal in claims 19 or 20. 

[Claim 22] The noise reduction approach characterized by the above-mentioned 
additional information being the format information on a processing-object picture 
signal in claims 19 or 20. 

[Claim 23] The noise reduction approach characterized by the above-mentioned 
additional information being image quality information in claims 19 or 20. 
[Claim 24] The noise reduction approach characterized by the above-mentioned 
additional information being motion vector information in claims 19 or 20. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise reduction equipment 
and the approach of having reduced the noise, after decrypting the encoded 
digital image signal or the encoded digital audio signal. 
[0002] 

[Description of the Prior Art] It is MPEG 2 (Moving Picture Expert Group phase 2) 
as one of the compression coding methods of a picture signal. The coding 
method to depend is used. In the transmission and reception or the record 
regeneration system by MPEG 2, the original picture signal is restored by 
performing compression coding processing by MPEG 2 to a picture signal, and 
performing the expanding decryption corresponding to the compression coding 
processing by MPEG 2 to transmission or the picture signal which recorded, and 
was received or reproduced. 

[0003] In the coding processing by MPEG 2, in order to give versatility to coding 
processing and to raise the effectiveness of compression by coding, the 
additional information for decryption processing is transmitted with the encoded 
image data. Additional information is inserted into the header in the stream of 
MPEG 2, and is transmitted to decryption equipment. 
[0004] The property of not only MPEG but the picture signal acquired by 
decryption changes greatly with coding decryption methods applied. For example, 
according to signal classes, such as a luminance signal, a color-difference signal, 
and a three-primary-colors signal, the physical properties (frequency 
characteristics etc.) are greatly different. This difference will remain also in the 
decode signal which passed through coding decryption processing. Moreover, 
generally by coding decryption processing of an image, the number of pixels set 
as the object of coding is reduced by introducing the infanticide processing 
between space-time in many cases. By the infanticide approach, the property of 
the resolution between space-time of an image is greatly different. Furthermore, 



when a difference of the resolution property between space-time is small, image 
quality properties, such as S/N and the amount of coding distortion, change 
greatly with conditions of the compressibility (transmission rate) in coding. 
[0005] The applicant for this patent has proposed class classification adaptation 
processing previously. This asks for and accumulates the prediction coefficient 
for every class in study processing using the actual picture signal (a teacher 
signal and student signal) beforehand (off-line), in actual image transformation 
processing, it asks for a class from an input picture signal, and an output pixel 
value is calculated by the prediction operation of the prediction coefficient and 
two or more pixel values of an input picture signal corresponding to a class. A 
class is determined corresponding to distribution of the pixel value near spatial 
and time [ of the pixel to create ], and a wave. As compared with the noise 
reduction processing by the low pass filter of a fixed factor, it has the description 
to which a noise is made as for reduction by calculating a prediction coefficient 
using an actual picture signal, and calculating a prediction coefficient for every 
class, preventing degradation of the resolution of an input picture signal. 
[0006] 

[Problem(s) to be Solved by the Invention] When reducing a noise by applying 
class classification adaptation processing to the decrypted picture signal, it has 
the difference of a property which the target picture signal mentioned above. 
Since the predictability of class classification adaptation processing fell by it, 
there was a problem that sufficient noise reduction engine performance could not 
be obtained. 

[0007] Moreover, in class classification adaptation processing, the prediction 
engine performance can be improved by introducing the motion information on 
an object picture signal into a class. The motion information has the effective 
transcription of detailed motion information like a motion vector. However, when 
the picture signal lost-motion vector which passed through coding decryption 
processing was detected, the detection precision of a motion vector fell for 
distortion of a decode picture signal, and there was a problem that a lot of data 



processing was needed for motion vector detection. 

[0008] Therefore, the purpose of this invention is by performing class 

classification adaptation processing which used additional information to the 

digital information signal which passed through processing of a coding decryption 

to offer the noise reduction equipment and the approach of performing noise 

reduction processing good. 

[0009] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, invention of claim 1 In the noise reduction equipment which 
reduced the noise of the input digital information signal generated by decrypting 
the encoded digital information signal A class information generation means to 
generate class information based on the additional information for decryption 
processing, A multiplier storage means to memorize the prediction coefficient 
determined beforehand and to output the prediction coefficient corresponding to 
the output of a class information generation means from from among the 
memorized prediction coefficients, It is noise reduction equipment characterized 
by having a data-processing means to perform a prediction operation based on a 
means, and two or more samples which carried out the reservation of free 
storage and were extracted with the means and the prediction coefficient which 
extract the field which consists of two or more samples from an input digital 
information signal, and to generate a sampled value by carrying out a reservation 
of free storage. 

[0010] In the noise reduction approach of having reduced the noise of the input 
digital information signal generated when invention of claim 17 decrypts the 
encoded digital information signal The step of the class information generation 
which generates class information based on the additional information for 
decryption processing, The step which memorizes the prediction coefficient 
determined beforehand and outputs the prediction coefficient corresponding to 
class information from from among the memorized prediction coefficients, The 
step of field logging which extracts the field which consists of two or more 



samples from an input digital information signal, It is the noise reduction 
approach characterized by consisting of a step which performs a prediction 
operation and generates a sampled value based on two or more samples and 
prediction coefficients which were extracted at the step of field logging. [0011] 
According to invention of claims 1 and 17, the predictability in the noise reduction 
processing which applied class classification adaptation processing can be 
improved by using the additional information for decryption processing. 
[0012] In the noise reduction equipment which reduced the noise of the input 
digital information signal generated when invention of claim 2 decrypts the 
encoded digital information signal The 1st which extracts the field which consists 
of two or more samples from an input digital information signal carries out a 
reservation of free storage. A means, A characteristic quantity extract means for 
the 1st to carry out a reservation of free storage, and to extract characteristic 
quantity based on the sample from a means, A class information generation 
means to generate class information based on the additional information for 
characteristic quantity and decryption processing, A multiplier storage means to 
memorize the prediction coefficient determined beforehand and to output the 
prediction coefficient corresponding to the output of a class information 
generation means from from among the memorized prediction coefficients, The 
2nd which extracts the field which consists of two or more samples from an input 
digital information signal carries out a reservation of free storage. A means, It is 
noise reduction equipment characterized by having a data-processing means to 
perform a prediction operation and to generate a sampled value, based on two or 
more the 2nd samples and prediction coefficients which carried out the 
reservation of free storage and were extracted with the means. 
[0013] In the noise reduction approach of having reduced the noise of the input 
digital information signal generated when invention of claim 18 decrypts the 
encoded digital information signal The step of field logging of the 1st which 
extracts the field which consists of two or more samples from an input digital 
information signal, The step of the characteristic quantity extract which extracts 



characteristic quantity based on the sample extracted at the step of field logging 
of the 1st, The step of the class information generation which generates class 
information based on the additional information for characteristic quantity and 
decryption processing, The step which memorizes the prediction coefficient 
determined beforehand and outputs the prediction coefficient corresponding to 
class information from from among the memorized prediction coefficients, The 
step of field logging of the 2nd which extracts the field which consists of two or 
more samples from an input digital information signal, It is the noise reduction 
approach characterized by consisting of a step which performs a prediction 
operation and generates a sampled value based on two or more samples and 
prediction coefficients which were extracted at the step of field logging of the 2nd. 
[0014] According to invention of claims 2 and 18, it becomes possible to perform 
class classification adaptation processing which used the additional information 
for decryption processing with the characteristic quantity of an input digital 
information signal, and the predictability in the noise reduction processing which 
applied class classification adaptation processing can be improved. 
[0015] In the noise reduction equipment which reduced the noise of the input 
picture signal generated when invention of claim 4 decrypts the encoded digital 
image signal A class information generation means to generate class information 
based on the additional information for decryption processing, A multiplier 
storage means to memorize the prediction coefficient determined beforehand 
and to output the prediction coefficient corresponding to the output of a class 
information generation means from from among the memorized prediction 
coefficients, It is noise reduction equipment characterized by having a data- 
processing means to perform a prediction operation based on a means, and two 
or more pixels which carried out the reservation of free storage and were 
extracted with the means and the prediction coefficient which extract the field 
which consists of two or more pixels from an input picture signal, and to generate 
a pixel value by carrying out a reservation of free storage. 
[0016] In the noise reduction approach of having reduced the noise of the input 



picture signal generated when invention of claim 19 decrypts the encoded digital 
image signal The step of the class information generation which generates class 
information based on the additional information for decryption processing, The 
step which memorizes the prediction coefficient determined beforehand and 
outputs the prediction coefficient corresponding to class information from from 
among the memorized prediction coefficients, It is the noise reduction approach 
characterized by consisting of a step which performs a prediction operation and 
generates a pixel value based on two or more pixels and prediction coefficients 
which were extracted at the step of field logging which extracts the field which 
consists of two or more pixels from an input picture signal, and the step of field 
logging. 

[0017] According to invention of claims 4 and 19, the predictability in the noise 
reduction processing which applied class classification adaptation processing 
can be improved by using the additional information for decryption processing. 
[0018] In the noise reduction equipment which reduced the noise of the input 
picture signal generated when invention of claim 5 decrypts the encoded digital 
image signal The 1st which extracts the field which consists of two or more pixels 
from an input picture signal carries out a reservation of free storage. A means, A 
characteristic quantity extract means for the 1st to carry out a reservation of free 
storage, and to extract characteristic quantity based on the pixel data from a 
means, A class information generation means to generate class information ' 
based on the additional information for characteristic quantity and decryption 
processing, A multiplier storage means to memorize the prediction coefficient 
determined beforehand and to output the prediction coefficient corresponding to 
the output of a class information generation means from from among the 
memorized prediction coefficients, The 2nd which extracts the field which 
consists of two or more pixels from an input picture signal carries out a 
reservation of free storage, and it is noise reduction equipment characterized by 
having a data-processing means to perform a prediction operation based on a 
means, and two or more the 2nd pixels and prediction coefficients which carried 



out the reservation of free storage and were extracted with the means, and to 
generate a pixel value. 

[0019] In the noise reduction approach of having reduced the noise of the input 
picture signal generated when invention of claim 20 decrypts the encoded digital 
image signal The step of field logging of the 1st which extracts the pixel field 
which consists of two or more pixels from an input picture signal, The step of the 
characteristic quantity extract which extracts characteristic quantity based on the 
pixel data extracted at the step of field logging of the 1st, The step of the class 
information generation which generates class information based on the additional 
information for characteristic quantity and decryption processing, The step which 
memorizes the prediction coefficient determined beforehand and outputs the 
prediction coefficient corresponding to class information from from among the 
memorized prediction coefficients, The step of field logging of the 2nd which 
extracts the pixel field which consists of two or more pixels from an input picture 
signal, It is the noise reduction approach characterized by consisting of a step 
which performs a prediction operation and generates a pixel value based on two 
or more pixels and prediction coefficients which were extracted at the step of field 
logging of the 2nd. 

[0020] According to invention of claims 5 and 20, it becomes possible to perform 
class classification adaptation processing which used the additional information 
for decryption processing with the characteristic quantity of an input digital image 
signal, and the predictability in the noise reduction processing which applied 
class classification adaptation processing can be improved. 
[0021] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained. First, with reference to drawing 1 , the configuration concerning 
generation of a prediction picture signal is explained. An input bit stream is 
supplied to a decoder 1 . Here, an input bit stream is in a transceiver system (or it 
is the same a record regeneration system and the following.) with the image data 
by which compression coding was carried out by MPEG 2, and the data of others, 



such as additional information. From a decoder 1, the decrypted picture signal 
and the additional information for a decryption are outputted. 
[0022] Additional information is accompanying information required for decryption 
processing, it is inserted into each header of the sequence layer in an input bit 
stream, a GOP layer, and a picture layer, and a decoder 1 performs decryption 
processing using additional information, and additional information is separated 
and outputted. 

[0023] Additional information is supplied to the additional information extract 
section 2, and the additional information used for class classification adaptation 
processing is alternatively outputted from the additional information extract 
section 2. This extracted additional information is supplied to the additional 
information class generation section 3. For example, there is next thing as 
additional information used for class classification adaptation processing. 
[0024] (1) Signal class information : each components of a component signal (a 
component, which are Y, U, and V, a component, which are Y, Pr, and Pb, 
component, which are R, G, and B, etc.) 

Graphics format information : (2) The identification information of an 
interlace/progressive, The image size information on the field or frame frequency 
(time amount resolution information), the number of level pixels, or the number of 
vertical lines (space resolution information), 4:3 and aspect ratio information on 
16:9 grades (3) Image-quality information: Transmission bit rate (compressibility) 
information (4) Motion vector : the object signal of the amount information image 
coding of motions perpendicular to a horizontal There are various things and the 
decode by the receiving side is realized by transmitting various control signals 
including above-mentioned additional information. With various specifications 
and attributes which are shown by above-mentioned additional information, the 
signal property of a decode picture signal changes greatly. Then, improvement in 
the prediction engine performance is achieved by introducing this property 
information into class classification adaptation processing. 

[0025] The decryption picture signal from a decoder 1 carries out a reservation of 



free storage, and is supplied to the section 4 and the prediction tap data 
generation section 5. A reservation of free storage is carried out, and the section 
4 extracts the field which consists of two or more pixels from an input picture 
signal, and supplies the pixel data concerning the extracted field to the 
characteristic quantity extract section 6. By processing 1-bit ADRC etc. to the 
pixel data supplied, the characteristic quantity extract section 6 generates the 
ADRC code, and supplies the generated ADRC code to the class code generator 
7. Two or more pixel fields which carry out a reservation of free storage and are 
extracted in the section 4 are called a class tap. A class tap is spatial and/or the 
field which consists of two or more pixels which exist near time of an attention 
(target) pixel. A class is determined for every attention (target) pixel so that it may 
mention later. 

[0026] ADRC calculates the maximum and the minimum value of a pixel value in 
a class tap, asks for the dynamic range which is the difference of maximum and 
the minimum value, is adapted for a dynamic range, and re-quantizes each pixel 
value. In the case of 1-bit ADRC, the pixel value is changed into 1 bit by whether 
it is larger than the average value of two or more pixel values in a tap, or small. 
Processing of ADRC is processing for making the number of the classes showing 
level distribution of a pixel value into a comparatively small thing. Therefore, you 
may make it use coding which compresses the number of bits of pixel values, 
such as not only ADRC but vector quantization. 

[0027] In the additional information class generation section 3, the additional 
information class generated based on additional information is also supplied to 
the class code generator 7. The class code generator 7 generates the class code 
showing the result of a class classification based on an additional information 
class and the ADRC code, and supplies a class code as the address to a 
prediction coefficient ROM 8. ROM8 outputs the prediction coefficient set 
corresponding to the class code supplied to the prediction operation part 9. A 
prediction coefficient set is beforehand determined by the study processing 
mentioned later, and is memorized by the prediction coefficient ROM 8 for every 



class with the gestalt which more specifically makes a class code the address. A 
prediction coefficient may be accumulated in the memory of the configuration of 
RAM which can download a prediction coefficient from the exterior. 
[0028] On the other hand, the prediction tap data generation section 5 extracts 
the predetermined field (prediction tap) which consists of two or more pixels from 
an input picture signal, and supplies the pixel data of the extracted prediction tap 
to the prediction operation part 9. A prediction tap is spatial and/or the field which 
consists of two or more pixels which exist near time of an attention (target) pixel 
like a class tap. By performing the sum-of-products operation which follows the 
following formulas (1) based on the pixel data supplied from the prediction tap 
data generation section 5, and the prediction coefficient set supplied from ROM8, 
the prediction operation part 9 generates a prediction pixel value, and outputs a 
prediction pixel value. The same or separate any are sufficient as a prediction tap 
and the class tap mentioned above. 
[0029] 

y=w1 xx1+w2 xx2+ .... +wn xxn (1) 

Here, they are x1, xn. It is each pixel data of a prediction tap, and they are 
w1, .., wn. It is a prediction coefficient set. Not only the primary type shown by 
this formula (1) but the secondary high order more than type is sufficient as a 
prediction operation, and it may be nonlinear. 

[0030] As for a prediction picture signal, a noise is reduced to the output picture 
signal of a decoder 1 . Since class classification adaptation processing uses the 
prediction coefficient for which it asked beforehand with the low pass filter of a 
fixed factor using the actual picture signal unlike removing a noise, it is the 
processing which can reduce a noise, without degrading resolution. 
[0031] Drawing 2 shows an example of arrangement of the class tap which 
carries out a reservation of free storage and is extracted by the section 4. A class 
tap is set up among decryption picture signals by a total of seven pixels (an 
attention pixel and two or more pixels) of the circumference of it. Drawing 3 
shows an example of arrangement of the prediction tap outputted from the 



prediction tap data generation section 5. Among decryption picture signals, a 
prediction tap is set up by a total of 13 pixels of an attention pixel and two or 
more pixels of the circumference centering on an attention pixel. In addition, in 
drawing 2 and drawing 3 , a continuous line shows the 1st field and a broken line 
shows the 2nd field. Moreover, arrangement of the tap of illustration is an 
example and can use various arrangement. 

[0032] Next, with reference to drawing 4 , an example of the class code (address 
of a prediction coefficient ROM) formed in the class code generator 7 and the 
prediction coefficient memorized by the prediction coefficient ROM 8 is explained. 
Among the class information shown in drawing 4 , a signal class class, a format 
class, a compressibility (transmission rate) class, the 1st motion vector class, and 
the 2nd motion vector class are classes generated in the additional information 
class generation section 3. A signal characteristic quantity class is the class 
based on the characteristic quantity extracted in the characteristic quantity 
extract section 6, for example, an ADRC class. In the table of drawing 4 , the 
signal class class of most left-hand side becomes the most-significant side of the 
address, and the signal characteristic quantity class of most right-hand side 
becomes a low order side most. 

[0033] A signal class class is made into two kinds of Y, U, V, and Y, Pr and Pb, a 
prediction coefficient is separately called for corresponding to each signal class, 
and each signal class is distinguished in classes K0 and K1 . A format class is a 
thing corresponding to the resolution property between space-time of the image 
of a processing object, for example, is made into two kinds, and the class of F0 
and F1 is specified corresponding to each format class. For example, if it is the 
image of an interlace and is the image of F0 and progressive, the class of F1 will 
be assigned. Other examples of the class of a graphics format are the field or 
frame frequency, the number of level pixels, or the number of vertical lines. As an 
example, the resolution between space-time becomes high, so that F0, F1, F2, 
a number become large. 

[0034] A compressibility (transmission rate) class is a class based on image 



quality information, and is i kinds of class R0-Ri-1. It is prepared. The amount of 
coding distortion increases, so that compressibility is high. The 1st motion vector 
class is the frame (the present frame) in which an attention pixel is contained, 
and a class corresponding to the motion vector between front frames in time, and 
is prepared j kinds. The 2nd motion vector class is the frame (the present frame) 
in which an attention pixel is contained, and a class corresponding to the motion 
vector between next frames in time, and is prepared m kinds. Although each 
value is sufficient as them, since the number of classes of the motion vector 
classes [ compressibility class, 1st, and 2nd ] increases, they are united into two 
or more typical values in that case. For example, what is necessary is to set up 
one central value for two or more range of every formed of the suitable threshold, 
and just to set up the class corresponding to the central value. Specifically, the 
class of a three-stage with quiescence, a small motion, and a big motion may be 
formed from horizontal and the motion vector expressing a motion of a 
perpendicular direction. 

[0035] Five kinds of above classes are classes generated in the additional 
information class generation section 3. However, the class mentioned above is 
an example and may use only some classes. For example, only an additional 
information class may be used as a class. And the signal characteristic quantity 
class (for example, class based on the ADRC code) generated in the 
characteristic quantity extract section 6 at the low order side of five kinds of 
classes mentioned above is added, k kinds are prepared as a signal 
characteristic quantity class. 

[0036] Thus, the prediction coefficient set is memorized by ROM8 for every class 
which becomes settled in five kinds of additional information classes, and one 
kind of signal characteristic quantity class. When performing the prediction 
operation shown by the formula (1) mentioned above, they are w1, and w2, 
wn. n prediction coefficient sets exist for every class. 

[0037] Other operation gestalten of this invention are explained with reference to 
drawing 5 . The same reference mark is attached and shown in drawing 1 which 



shows the configuration of 1 operation gestalt, and a corresponding part. The 
prediction engine performance of class classification adaptation processing is 
made for other operation gestalten to improve based on the property of the 
decode picture signal from a decoder 1 by changing the data extraction approach 
for a class classification, and the structure of a prediction tap. 
[0038] In order to change the class tap structure of extracting the characteristic 
quantity of a decode picture signal, by the additional information extracted by the 
additional information extract section 2, as shown in drawing 5 , the pattern of the 
class tap which carries out a reservation of free storage and is extracted in the 
section 4 by additional information is changed. When the characteristic quantity 
extract section 6 extracts the wave as characteristic quantity, and level 
distribution by ADRC, the size of the field made into the object of ADRC 
according to the space resolution of an object image is changed. Moreover, since 
a signal property changes with classes of signal, class tap structure is changed. 
Furthermore, it is also possible to change class tap structure according to the 
aspect ratio of an image. 

[0039] Moreover, the compressibility (transmission rate information) which shows 
distortion of the image by coding decryption is also contained in additional 
information, and the information on compressibility can be extracted from 
additional information. It is difficult to detect the amount of coding distortion in the 
once decrypted picture signal. When class classification adaptation processing is 
applied to the signal of the different amount of coding distortion, improvement in 
the prediction engine performance is difficult. Then, the configuration of a class 
tap is changed corresponding to this compressibility (transmission rate 
information). Furthermore, the class tap structure where a space-time correlation 
property is high is realizable by changing the configuration of a class tap based 
on the 1st and 2nd motion vector information. For example, in the case of 
quiescence, when a class tap is constituted within a frame and there is a motion, 
it is made as [ constitute / over the frame of order / in addition to a current frame / 
a class tap ]. 
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[0040] Furthermore, as shown in drawing 5 , the class code formed by the class 
code generator 7 is supplied as a control signal to the prediction tap data 
generation section 5. It is made as [ set / the pattern of the optimal prediction 
tap ] for every class which considered additional information as shown in drawing 
4 by it. The same with changing the structure of the class tap mentioned above 
by additional information, the structure of a prediction tap is changed according 
to the additional information in a class, and the prediction engine performance 
can be improved by changing a prediction tap like the case where it is a class tap. 
[0041] Drawing 6 shows typically an example which changes the field of a tap (a 
class tap or prediction tap) according to additional information. Drawing 6 shows 
the example which sets up the tap between space-time by the spatial tap which 
carries out a group to the present frame and the frame before and behind that, 
respectively, and the frame of a broken line expresses the tap field. 
[0042] The motion vector MV1 between a front frame and the present frame is 
down, and drawing 6 shows the case where the motion vector MV2 between the 
present frame and degree frame is above. The field of a tap is amended 
according to these motion vectors MV1 and MV2. It enables correlation to 
constitute a tap by this motion amendment using two or more strong pixels. 
Moreover, the field of the range where a tap is contained is changed according to 
the graphics format information F0, F1, and F2, for example, space resolution 
information. The space resolution information F0, F1, and F2 is included in the 
class information which the class code generator 7 generates as the additional 
information which attracted attention, or an additional information class. In the 
example of above-mentioned drawing 4 , two kinds of classes, F0 and F1 , exist. 
[0043] As an example, F0 has the lowest space resolution and F1 has [ space 
resolution / F2 ] the space resolution highest in middle. The field where a tap is 
contained is gradually expanded as space resolution becomes high. Since the 
range where a strong mutually related pixel exists becomes narrow when space 
resolution is low, also let the field of a tap be a narrow thing. By it, improvement 
in the engine performance of the noise reduction processing by class 



classification adaptation processing can be aimed at. 
[0044] Next, the processing which asks for the study for every class, i.e., a 
prediction coefficient, is explained. Generally, a prediction coefficient is 
determined by predetermined data processing based on the picture signal which 
should be predicted by class classification adaptation processing, the picture 
signal (a teacher signal is called hereafter) of the same signal format, and the 
picture signal (student signal) acquired by performing processing relevant to the 
processing (namely, noise reduction processing) made into the purpose of class 
classification adaptation processing at a teacher signal. Study is performed by 
the configuration as shown in drawing 7 in the class classification adaptation 
processing made for the picture signal which passed through coding/decryption 
of the picture signal according to MPEG 2 specification etc. Drawing 7 is a 
configuration for learning the prediction coefficient data in other operation 
gestalten shown in drawing 5 . 

[0045] A teacher signal and an input picture signal are used for study. A teacher 
signal does not have a noise or noises are few signals to an input picture signal. 
An input picture signal may be formed by adding a noise to a teacher signal. An 
input picture signal is encoded by MPEG 2 with an encoder 21 . The output signal 
of an encoder 21 is equivalent to the input signal in drawing 1 . The output signal 
of an encoder 21 is supplied to a decoder 22. The decode picture signal from a 
decoder 22 is used as a student signal. Moreover, the additional information for 
decode separated with the decoder 22 is supplied to the additional information 
extract section 23, and additional information is extracted. 
[0046] The extracted additional information reaches additional information class 
generation section 24, and the reservation of free storage of it is carried out, and 
it is supplied to the section 25. Additional information is signal class information, 
graphics format information, image quality information, a motion vector, etc. the 
same with having mentioned above. 

[0047] A reservation of free storage is carried out, the decode picture signal, i.e., 
the student signal, from a decoder 22, and it is supplied to the section 25 and the 



prediction tap data generation section 26. It is controlled by additional information 
from which the reservation of free storage was carried out, and the section 25 
was extracted in the additional information extract section 23 like the 
configuration of drawing 5 , and the prediction tap data generation section 26 is 
controlled by the additional information class of the classes generated by the 
class code generator 28. It is presupposed by it that it is possible to set up a tap 
by two or more time and/or pixels with high spatial correlation. The data of the 
class tap which carried out the reservation of free storage and was extracted in 
the section 25 are supplied to the characteristic quantity extract section 27, and 
processing of ADRC etc. extracts characteristic quantity in the characteristic 
quantity extract section 27. This characteristic quantity is supplied to the class 
code generator 28. The class code generator 28 generates the class code 
showing the result of a class classification based on an additional information 
class and the ADRC code. A class code is supplied to the normal equation adder 
unit 29. 

[0048] On the other hand, the pixel data of the prediction tap extracted by the 
prediction tap data generation section 26 are supplied to the normal equation 
adder unit 29. The normal-equation adder unit 29 generates the data of the 
normal equation which makes a solution the prediction coefficient set 
corresponding to the class code supplied from the class code generator 28 by 
predetermined data processing based on the output and teacher signal of the 
prediction tap data generation section 26. The output of the normal equation 
adder unit 29 is supplied to the prediction coefficient calculation section 30. 
[0049] The prediction coefficient calculation section 30 performs data processing 
for solving a normal equation based on the data supplied. The prediction 
coefficient set computed by this data processing is supplied to memory 31, and is 
memorized. It precedes performing image transformation processing concerning 
prediction presumption, and the contents of storage of memory 31 are loaded to 
the prediction coefficient ROM 8 in drawing 5 . 

[0050] A normal equation is explained below. It sets at an above-mentioned 



ceremony (1), and they are the prediction coefficient sets w1 wn before 

study. It is an undetermined coefficient. Study is performed by inputting two or 
more teacher signals for every class. When writing m [ the number of classes of 
a teacher signal ], the following formulas (2) are set up from a formula (1). 
[0051] 

yk =w1 xxk1+w2 xxk2+ .... +wn xxkn (2) 
(k= 1, 2 m) 

[0052] In m>n, they are the prediction coefficient sets w1 wn. Since it is not 

decided that it will be a meaning, it is the element ek of the error vector e. It is 
determined that a prediction coefficient set makes into min the error vector e 
which defines by the following formulas (3) and is defined by the formula (4). 
That is, a prediction coefficient set is set to a meaning with the so-called least 
square method. 
[0053] 

ek =yk- {w1 xxk1+w2 xxk2+....+wn xxkn} (3) 

(k=1,2 m) 

[0054] 

Equation 1] 



[0055] e2 of a formula (4) As the practical count approach for asking for the 
prediction coefficient set made into min, it is e2. It is each prediction coefficient wi 
so that a partial differential may be carried out with a prediction coefficient wi (1 
i= two ....) (formula (5)) and a partial-differential value may be set to 0 about each 
value of i. What is necessary is just to set. 
[0056] 

Equation 2] 



[0057] A formula (5) to each prediction coefficient wi The concrete procedure to 
define is explained. They are Xji and Yi as shown in a formula (6) and (7). If a 
definition is given, a formula (5) can be written to the form of the determinant of a 
formula (8). 
[0058] 
Equation 3] 
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[0059] 




[Equation 4] 
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[0060] 




Equation 5] 
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[0061] Generally an equation (8) is called a normal equation. The prediction 
coefficient calculation section 30 performs computation for sweeping out and 
solving a normal equation (8) according to general matrix solution methods, such 
as law, and is a prediction coefficient wi. It computes. 

[0062] Moreover, software processing as shown with the flow chart shown in 
drawing 8 can also perform generation of a prediction coefficient. Sufficient study 
data required to generate a prediction coefficient are generated by starting 
processing and generating a student signal in step S2 from step S1. In step S3, it 
judges how [ from which sufficient study data required to generate a prediction 
coefficient were obtained ] it is, and when it is judged that still required sufficient 
study data are not obtained, processing shifts to step S4. 
[0063] In step S4, a class is determined from the characteristic quantity and 



additional information which were extracted from the student signal. In step S5, 
sufficient normal equation required to generate a prediction coefficient set is 
generated by generating a normal equation for every class, returning to step S2, 
and repeating the same procedure. 

[0064] In step S3, if it is judged that required sufficient study data were obtained, 
processing will move to step S6. They are the prediction coefficient set w1, and 
w2, wn by sweeping out a normal equation and solving by law at step S6. It 
generates for every class. And prediction coefficient set w1 -wn for every class 
generated in step S7 It memorizes in memory and study processing is ended at 
step S8. 

[0065] Various deformation and application are possible for this invention within 
limits which are not limited to 1 operation gestalt of this invention mentioned 
above, and do not deviate from the summary of this invention. For example, this 
invention is applicable to the case where other coding approaches, such as not 
only MPEG 2 but MPEG4, are used. 
[0066] 

[Effect of the Invention] As mentioned above, by using the additional information 
for decode which shows the attribute which the target decode signal has, and a 
property, the predictability of class classification adaptation processing can be 
improved and this invention can improve the engine performance of noise 
reduction processing, when applying class classification adaptation processing to 
the decrypted decode signal, in order to reduce a noise. In this invention, by 
using the additional information for decode, the class classification reflecting the 
attribute of an object signal and a property can be attained, the predictability of 
class classification adaptation processing can be improved, and the engine 
performance of noise reduction processing can be improved. In this invention, by 
using the additional information for decode, the suitable prediction tap 
configuration reflecting the attribute of an object signal and a property can be 
attained, the predictability of class classification adaptation processing can be 
improved, and the engine performance of noise reduction processing can be 



improved. 

[0067] Moreover, in this invention, by using the motion vector information on the 
target decode signal, a detailed class classification and the suitable prediction 
tap configuration for a list can be attained, the predictability of class classification 
adaptation processing can be improved, and the engine performance of noise 
reduction processing can be improved. This motion vector information is not 
detected from a decode signal, but since the motion vector information 
transmitted as additional information is used, the huge operation needed for 
motion vector detection is avoidable. And in detecting a decode signal lost- 
motion vector, there is a possibility that the precision of a motion vector may fall 
by coding distortion. In this invention, since the motion vector information 
included in additional information is used, highly precise motion vector 
information can be used, by it, the predictability of class classification adaptation 
processing can be improved and the engine performance of noise reduction 
processing can be improved. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of 1 operation 
gestalt of this invention. 

[Drawing 2] It is the approximate line Fig. of an example of pixel arrangement of 
a class tap. 

[Drawing 3] It is the approximate line Fig. of an example of pixel arrangement of 
a prediction tap. 

[Drawing 4] It is the approximate line Fig. showing an example of the class based 
on additional information and characteristic quantity. 

[Drawing 5] It is the block diagram showing the configuration of other operation 



gestalten of this invention. 

[Drawing 6] It is an approximate line Fig. for explaining other operation gestalten 
of this invention. 

[Drawing 7] It is the block diagram showing an example of a configuration of 
starting study processing of the prediction coefficient in the case of performing 
class classification adaptation processing. 

[Drawing 8] It is the flow chart which shows processing in case software performs 
study processing. 
[Description of Notations] 

1 22 [ ... A reservation of free storage is carried out and it is the section, and 5 
v and 26. / ... 6 The prediction tap data generation section, 27 / ... 7 The 
characteristic quantity extract section, 28 / ... A class code generator, 8 / ... A 
prediction coefficient ROM, 9 / ... Prediction operation part ] ... 2 A decoder, 23 ... 
3 The additional information extract section, 24 ... 4 The additional information 
class generation section, 25 



